Objective: There is a considerable body of research linking elements of Leventhal's Common Sense Model (CSM) to emotional well-being/distress outcomes among people with physical illness. The present study aims to consolidate this literature and examine the evidence for the role of coping strategies within this literature.
Introduction
The Common Sense Model (CSM) [1] posits that when an individual is confronted with an illness or health condition, they will attempt to assign meaning to this illness by accessing their cognitive and emotional representations of illness (illness perceptions). The CSM proposes that individuals will develop coping procedures (based on their illness perceptions), which will then be evaluated in terms of their success. The result of this evaluation may be a change in coping strategy and/or a change in perceptions about the illness. The CSM, therefore, illustrates the relationship between cognitive and emotional representations of an illness and coping strategies.
Originally, the CSM viewed coping strategies as behavioural outcomes and research based on the model has examined whether illness perceptions are important predictors of coping procedures in terms of behavioural outcomes such as medication adherence [2] [3] [4] , attendance at cardiac rehabilitation [5] and self-care in diabetes [6] . Subsequently, the CSM has been used as a model to explain physical or psychological outcomes (eg. glycaemic control [7] ; quality of life [8] ). This research has usually considered coping as a concept broader than behavioural outcomes and has also included cognitive and emotional strategies that a person might use to manage a potentially negative situation. For example, in this context, coping is taken to mean avoidant coping strategies, such as behavioural disengagement (giving up attempts to manage the situation); approach coping strategies, such as acceptance (learning to live with the situation); emotion-focused coping strategies, such as venting (expressing negative feelings); and problem-focused coping strategies, such as active coping (doing something to make the situation better). These categories are not mutually exclusive.
There is a considerable body of research linking elements of the CSM to psychological outcomes among people with physical illness. However, using the CSM to explain psychological outcomes is an extrapolation of the original model and this extrapolation has clearly left researchers unsure about the role of coping (now conceptualised in its broader sense). Although the CSM includes emotional representations of the illness and emotional coping strategies as considerations, the CSM does not explicitly address psychological outcomes. Not surprisingly, therefore, the application of the CSM to explain psychological outcomes has been open to individual researchers' interpretations, which has resulted in inconsistencies around which elements of the CSM are considered to be important in explaining psychological outcomes (i.e the relevance of emotional representations) and confusion about how the elements of the CSM are considered to relate to each other (i.e. whether or not coping procedures are hypothesised to mediate the relationship between illness perceptions and outcomes).
For example, Price et al. [9] and Dempster et al. [10] both hypothesised that illness perceptions and coping variables are important when explaining variation in distress outcomes among people with cancer. Yet, Dempster et al. tested a model that assumed the relationship between illness perceptions and distress would be mediated by coping, whereas Price et al. did not make any assumptions about mediation. Furthermore, Benyamini et al. [11] do not include a measure of coping in their examination of the relationship between illness perceptions and quality of life among people with dermatitis, even though the CSM is presented as the theoretical model justifying their research. Indeed, Wenninger et al. [12] merge the concepts of illness perceptions and coping. They assessed illness perceptions among adults who have survived childhood cancer, and referred to the illness perception measures as coping strategies. Consequently there is a need to bring some clarity to this area.
The questionnaires most commonly used in the literature to assess illness perceptions are the Illness Perception Questionnaire-Revised (IPQ-R) [13] and the Illness Perception Questionnaire (IPQ) [14] . The IPQ assesses 5 illness perceptions: identity (perceptions of symptoms associated with the illness), controllability/curability of the illness, timeline for the illness, consequences of the illness and cause of the illness. The IPQ-R added items designed to assess illness coherence (the person's perceptions of the extent to which they understand the illness) and emotional representations (the extent to which the person's illness makes them experience symptoms of anxiety or depression). The authors of the IPQ-R also divided the timeline dimension into 2 factors (timeline cyclical and timeline acute/chronic) and divided the cure/control dimension into 2 factors (personal control and treatment control).
Timeline cyclical refers to the perception of the cyclical nature of the illness across time;
timeline acute/chronic is the person's perception about the illness passing quickly or not.
Personal control refers to perceptions of the person's ability to control the illness, whereas treatment control refers to perceptions about the effectiveness of any treatment or the effectiveness of medical personnel to control the illness.
The Brief IPQ [15] has been developed more recently. It uses a single item each to measure the illness perceptions of consequences, timeline, personal control, treatment control, identity, concern, understanding and emotional response. However, using a single item to address each construct makes the Brief IPQ more prone to random measurement error than the multi-item scales of the IPQ and IPQ-R.
Given the lack of consistency in the application of the CSM when focusing on psychological outcomes among people with physical illness, a review of the empirical evidence about the relationships between illness perceptions, coping and psychological health outcomes will be useful in contributing to deliberations that will provide theoretical clarity. A previous review of the CSM exists [16] but most of the research in this area has been published since this review was conducted.
The aim of the present review, therefore, is to determine the following:
1. The extent to which illness perceptions (as assessed by the IPQ-R or IPQ) and coping strategies explain emotional outcomes (depression, anxiety, or quality of life) among people with physical illness.
2. The evidence for the mediating role of coping strategies in this relationship.
Method
In comparison to the IPQ and IPQ-R, the use of any other measure to assess illness perceptions is relatively rare. The exception to this is the Brief IPQ, but it is not comparable to the IPQ or IPQ-R given the measurement problems outlined in the introduction section of this paper. On the other hand, there is less consensus in the literature regarding which coping measures are appropriate within this body of research. Therefore, this review focused on studies that employed the IPQ or IPQ-R, but did not place any restrictions on the choice of coping measure.
The Web of Science, Psycinfo and Medline databases were searched for relevant articles on 13 th August 2013. In the Web of Science a cited author search was performed to identify any articles that have cited the original IPQ [14] or the original IPQ-R paper [13] .
This resulted in 991 records. Grey literature was not examined as research found in the grey literature is often of lower quality and unlikely to affect the conclusions of a review [17] .
In Psycinfo the thesaurus term 'emotional states' was combined (using the AND operator) with the following search term: (illness perception* OR illness cognition* OR illness representation*). This resulted in a total of 134 records. The thesaurus term 'emotional states' is a very broad search term that includes over 44 different emotional states.
In Medline the thesaurus terms 'adjustment disorders', 'anxiety disorders', and 'mood disorders' were combined (using AND) with the following search term: (illness perception* OR illness cognition* OR illness representation*). This resulted in a total of 41 records. The Medline thesaurus terms were chosen as the most closely resemble the Psycinfo term 'emotional states'.
These search strategies were designed to increase the likelihood that relevant articles were not missed, while sacrificing precision. Hence, it is likely that relevant articles would be found, but many irrelevant articles would also be identified.
After removing duplicates, the title and abstract of all records were assessed against the eligibility criteria. Where articles clearly did not meet the eligibility criteria, they were excluded at this stage. The full text publication of all other articles was then retrieved and the eligibility criteria were re-applied to these articles. The outcome of this process is that 37 articles were considered eligible to be included in the review (see Figure 1 ). The reference lists of these articles were also searched for any additional relevant articles, but none were found. Assessment for eligibility was conducted independently by a second rater, with any disagreements being resolved by consensus.
- Figure 1 here -The eligibility criteria applied at each stage were that the article should: include a quantitative assessment of coping; include either the IPQ or IPQ-R; include a measure of anxiety, depression or quality of life; include information about the relationships between illness perceptions and coping and psychological distress or quality of life; include a sample of people with a physical illness.
Of the full-text articles excluded on the basis of the eligibility criteria, 21 were excluded because they did not include a coping measure.
Given that this review is concerned with the observed relationships between variables, a focus on the external validity (more than internal validity) of studies was considered to be appropriate. An indication of external validity of each study was determined by examining the potential selection bias, the data collection methods, withdrawals and drop-outs and the sample size. The elements relevant to external validity in the Effective Public Health Practice Project quality assessment tool (http://www.ephpp.ca/tools.html) were used to guide this quality assessment.
When the data collection tools were examined at this assessment, a further 6 articles were excluded because they had not used the IPQ/IPQ-R subscale scores in their analyses.
All other articles were retained for review.
Correlation coefficients representing the relationship between illness perceptions and outcomes and between coping strategies and outcomes were extracted for meta-analysis.
Where data was not available in the published paper, authors were contacted to obtain the relevant correlations. Information about regression analyses, including any investigations of mediation were extracted for narrative synthesis.
Where possible, weighted average correlation coefficients were calculated using the Hunter & Schmidt random-effects model [18] .
Results
Of the remaining 31 articles reviewed, it was apparent that there was some overlap in the data presented in different articles. In some cases, baseline data from a longitudinal study were presented and then the longitudinal analysis was presented in a separate article. In other cases, a subset of participants or scores were re-analysed in a separate article. These articles were grouped and counted as a single record. Therefore, the Oesophageal Cancer Study refers to the 3 articles by Dempster et al. [10, 19, 20] See Table 1 for a description of the studies reviewed.
- Table 1 here -The validity assessment indicated little variation across studies. Most of the studies were conducted using a convenience sample obtained by sending a questionnaire survey in the post to people on a database (eg. a patient support group database), or by recruiting from attenders at an outpatients clinic. All of the studies used measures with good evidence for reliability and validity. Therefore, the only difference considered to be important in terms of the external validity of the research is encapsulated in the sample size, which is reported in Table 1 .
The majority of the studies reviewed examined relationships between illness perceptions, coping and outcomes using a cross-sectional design. Although the strength of conclusions that we can draw from cross-sectional studies is limited, the majority of studies reviewed used this type of design. Therefore, their results are included here, in order to present a comprehensive picture of the current state of the research. These cross-sectional studies will be synthesised first, categorised by the outcome, followed by a synthesis of the studies using a longitudinal design. Outcomes are classified into depression, anxiety and quality of life. These outcomes were not specified a priori, but were the outcomes identified in the retrieved literature. For each outcome, the correlations will be examined first, followed by a synthesis of the regression analyses.
Cross-sectional Studies
Depression. Twelve studies provided information on the cross-sectional relationship between illness perceptions, coping and symptoms of depression. Six of these studies used the IPQ to assess illness perceptions and 6 studies used the IPQ-R. Most of these studies used the Hospital Anxiety and Depression Scale (HADS) to measure the outcome (see Table 1 ).
The weighted effect size for the correlations between illness perception and coping variables and depression are provided in Table 2 .
- Table 2 here -One study [26] used analysis of variance to compare groups of people with different levels of depression on the IPQ variables. Commensurate with the findings in Table 2 , this study also found that consequences and control/cure were the strongest discriminators of depression.
The coping variables are measured using several different instruments, which assess different coping strategies, making a synthesis of findings difficult. Indeed, even where there was sufficient similarity in the definition of coping strategies to allow a calculation of a metacorrelation (positive focus, venting, acceptance, behavioural disengagement), most of these showed a significant degree of heterogeneity (see Table 2 ).
Eleven studies examined the relative contribution of illness perceptions and coping to the explanation of the variance in depression via hierarchical regression. When illness perceptions were entered first [10, 19, 20, [29] [30] [31] [32] [33] [34] , the weighted average contribution to the variance in depression was 27.5% and for coping it was 7.2%. When coping was entered first, the additional contribution to the explanation of variance in depression for illness perceptions was small in 2 studies (up to 9.2%) [28, 36] and large in another (33%) [35] and for coping it was 10% in two studies [35, 36] and 25% in another [28] . In 7 of the 11 studies the coping variables were the strongest predictors in the final regression model.
Anxiety. Nine studies provided information on the cross-sectional relationship between illness perceptions, coping and symptoms of anxiety. Three of these studies used the IPQ to assess illness perceptions and 6 studies used the IPQ-R. Most of these studies used the HADS to measure the outcome (see Table 1 ).
The weighted effect size for the correlations between illness perception and coping variables and anxiety are provided in Table 3 , which shows that the emotional representations variable has a strong, positive association with anxiety and anxiety is moderately associated with the illness cognitions of consequences and identity and the coping variable venting.
Consequences and identity were also found to be the strongest discriminators of anxiety in a study not included in the meta-analysis because of the lack of comparable statistics [26].
- Table 3 here -Ten studies examined the relative contribution of illness perceptions and coping to the explanation of the variance in anxiety via hierarchical regression. When illness perceptions were entered first [10, 19, 20, 29, [31] [32] [33] [34] 37] , the weighted average contribution to the variance in anxiety was 26.8% and for coping it was 7.4%. When coping was entered first [28, 35, 36] , the weighted average contribution to the explanation of anxiety was 12.2% for illness perceptions and 27.4% for coping variables. In 7 of the 10 studies the coping variables were the strongest predictors in the final model. When the illness perception variables are entered into a regression model prior to coping strategies, they explain 21% to 35% in quality of life, with the coping variables adding an additional 2% to 7%. However, in one study [21] , illness perception variables and coping variables were included separately as covariates in separate regression models. In this case, the illness perception variables explained 25% of the variance in quality of life, and the coping variables explained 52%.
Longitudinal Studies
Nine studies examined the relationship between illness perceptions, coping and outcomes using a longitudinal design. The outcomes in most studies were either anxiety or depression and the time lag ranged from 6 months to 12 months (see Table 1 ). Eight of these studies explored whether baseline illness perceptions and coping variables predicted accounted for a substantial proportion of the variance in the outcome variable. The illness perception variables contributed an additional 6% to 15% to the explanation of variance in the outcome variables and the coping variables contributed an additional 1% to 9% to the explanation of the outcome variance. When the baseline outcome variables were not used as predictors [33, 39] , the percentage of variance contributed by illness perceptions rose to as much as 29%, and the percentage of variance contributed by coping variables rose to as much as 13%. Consequences, identity and timeline were found to be significant illness perceptions and avoidance/ passive type coping strategies were the strongest coping predictors across these longitudinal studies.
All but 2 of the 9 longitudinal studies included participants who had been diagnosed with their condition for a considerable period. Average duration of diagnosis for participants ranged from 4 to 26.6 years. Two studies [25, 33] obtained baseline measures at diagnosis and prior to the commencement of treatment. However, given the differences in the type of analysis used in the longitudinal studies, it is not possible to discern whether the timing of assessment of illness perceptions (in relation to diagnosis) influenced the findings.
Five of the 9 studies examined the mediating role of coping in this longitudinal design and none found any evidence of this.
In all of the longitudinal studies, little evidence was found of changes over time in illness perceptions or coping strategies.
Discussion
The review found that, across a range of illnesses, illness perceptions explained between 25% and 30% of the variance in the emotional health outcomes in cross-sectional studies, before any coping variables were considered. This is a notably homogenous finding given the range of illnesses covered in the research. In addition, perceptions of consequences of the illness and emotional representations were consistently the illness perceptions with the strongest relationship with these outcomes. Perceptions about the chronicity of the illness timeline tend to show a weak relationship with psychological distress outcomes. Previous research [43] [44] [45] has questioned the construct validity of the acute/chronic timeline scale on the IPQ-R, and this validity issue might explain the weak relationship between this subscale and psychological health outcomes. It could also be the case that the concepts of acute and chronic timeline are not opposites among people with long term conditions, especially conditions with a poor prognosis. For example, people might report that their condition will be permanent (indicating perceptions of a chronic timeline), but that it will also last a short time (indicating perceptions of an acute timeline), because they believe they do not have a long time to live.
The strong relationship between emotional representations and psychological outcomes in the studies reviewed raises the question of tautology. When research focuses on psychological distress and related variables as outcome variables, then there is a need to be more critical about the inclusion of emotional representations as a predictor. Of course, there are usually differences in these variables, at least theoretically, in that emotional representations are specific to the illness under investigation and the outcome variables are usually more generic. Nevertheless, a person's general level of distress is highly likely to be influenced considerably by the distress they experience as a result of their long term condition and this revelation in a research study will come as no surprise to anyone, and do little to forward our understanding of the person's situation.
There was significant heterogeneity across studies in the relationship between identity and anxiety or depression. This is not surprising given that the identity scale is often amended to make it more specific to the condition under investigation and, therefore, there is likely to be heterogeneity across studies in terms of the content of the identity scale.
An aim of this review was to examine the role of coping in the relationship between illness perceptions and psychological health outcomes. The review found that when coping and illness perceptions were considered together in a regression model, the coping variables tend to be stronger predictors of outcomes than the illness perception variables. Coping was assessed in different ways across the studies but, of the coping variables assessed, behavioural disengagement, venting emotions and denial appear to show the strongest relationship with psychological distress. Indeed, in cases where coping was found to mediate the relationship between illness perceptions and outcomes, it was at least one of these three variables that were identified as a mediator, and where no evidence of mediation was found, the coping instrument used did not assess any of these three coping strategies specifically.
So, variables generally considered to represent avoidant coping appear to be the strongest predictors of psychological distress. Consequently, there is little evidence from this body of literature to support the promotion of positive coping among people with long term conditions. But, encouraging an avoidance of avoidant coping strategies might be more successful [46, 47] . Perhaps this speaks to the lack of precision in the definition of positive coping. However, it must be noted that, given the range of illnesses covered in the review, it might be the case that different coping strategies are best for different conditions. For example, avoidant coping might be more appropriate for short-term or less severe conditions. Importantly, this review did not aim to determine the most effective coping strategies for a range of physical illnesses and therefore conclusions about the relationship between coping and distress are, at best, tentative. Rather, the focus of this review was on how coping is operationalized in relation to illness perceptions.
It is clear in this review that the role of coping is not operationalized consistently across studies in this area, even though the same theoretical model (Leventhal's Common Sense Model) is usually cited as the model that underpins the research design. In some cases, coping is not measured at all and these studies were excluded from the review; in some cases coping is treated as a covariate and in some cases it is treated as a mediator. Indeed, this confusion in the operationalization of the model results in potentially misleading research findings. Most of the research conducted in the area tends to use regression analyses where illness perceptions are entered into the model before coping strategies. As a consequence, coping is reported as adding little explanation to the outcome variables beyond that explained by illness perceptions and the implication is that coping variables are less important than illness perceptions. However, in the few cases where coping variables are added to the regression model first, they are seen to explain a considerable proportion of the variance in the outcomes, which could change our interpretation of the role of coping in the model. Furthermore, when illness perceptions and coping variables are included in the regression model, coping is often the strongest predictor.
It is likely that this confusion in the role of coping results from an extrapolation of the CSM to the explanation of distress outcomes -an outcome that is not explicitly addressed in the CSM. Although the extension of the CSM to distress outcomes is logical, the nature of the relationship between the components of the CSM and distress outcomes needs further exploration to establish a model that is focused on explaining distress outcomes.
In considering the role of illness perceptions and coping in the explanation of distress outcomes, it is worth considering the extent to which illness perceptions are capturing an element of coping. Recently some questions have been asked about the content validity of the IPQ-R, and the extent to which the measurement of illness perceptions using this instrument is confounded with coping appraisals. For example, Dempster and McCorry [45] report that research tends to find strong relationships between the consequences and emotional representations domains on the IPQ-R and queries whether these are separate domains or whether they are both the result of an appraisal of coping resources. A Think Aloud study using the IPQ-R [48] appears to reinforce this. Participants in their study considered the availability of their coping resources before recording their illness perceptions, suggesting that the responses on the IPQ-R are confounded with the assessment of coping.
Indeed, the longitudinal research in this review indicates that coping strategies and illness perceptions change very little over time, even when these variables are assessed shortly after diagnosis. So, although theory suggests that illness perceptions predict coping, if this does happen, then it does so in such a brief period of time that it is difficult or impossible to capture separately. Alternatively, if illness perceptions represent the outcome of an appraisal process (as suggested above), then perhaps their relationship with coping and distress outcomes would be more appropriately represented by a model such as the Transactional Model of Stress [49] . In this case, coping would be treated as a moderator in the relationship between illness perceptions and distress outcomes. Some re-analysis of existing data could address this thesis.
It is worth noting that most of the studies included in this review are cross-sectional in nature. Although cross-sectional studies are useful snapshots of the relationship between variables, they do not provide us with any sense of the direction of relationships, which is important in terms of the application of findings. Given the consistency of findings across studies presented in this review, we can conclude that further cross-sectional work in this area is not necessary.
In summary, then, it is clear that illness perceptions (in particular the consequences scale) and coping have an important role to play in the explanation of distress outcomes across a range of physical health conditions. However, some clarity about the position of coping in relation to illness perceptions, and more longitudinal work is needed if we are to apply this information to the design of interventions for the improvement of psychological health among people with long term conditions. Full-text articles assessed for eligibility (n = 93)
Full-text articles excluded (n =56)
Studies considered eligible (n = 37)
Studies included in synthesis (n = 31) (26 distinct studies)
